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conception of the atom seemed definite, but his endeavours to apply that conception showed that it lacked precision. Some addition to the theory, or some modification of the theory, was required, such that a practical definition of the atom could be obtained. That practical definition followed upon Avogadro's recognition of two kinds of minute particles, the molecule and the atom. (See next chapter.)
Notwithstanding its incompleteness, Dalton's atomic theory was an immense help towards the solution of the two fundamental questions of chemistry; indeed it would not be an exaggeration to say that the most important advances made in chemistry since the publication of the New System, have been made by following lines of research suggested by applications of the atomic theory.
The additions which Dalton made to the ancient theory of the structure of material things, a theory which predicated differences in the sizes and weights of different kinds of atoms, were his demonstration of the possibility of determining the relative weights of the ultimate particles of elements and compounds, and the number of the atoms of the elements which constitute the ultimate particle of any compound, and his working out a method, although an incomplete method, for making these two determinations.
Before the publication of Dalton's New System, the atomic theory had done little more than enable men to represent some prominent properties of substances in a broad and general way. Dalton applied the theory to a special property, neither prominent nor striking, of certain classes of substances; the result was a mental picture in agreement with the facts. From that time the theory ceased to be an interesting speculation, and began to be a fine and powerful instrument of research.
The fundamental law of chemical composition, that all homogeneous substances react in the ratios of certain constant and determinable quantities by weight, or in the ratios of whole multiples of these quantities, was implied in the Daltonian theory of the structure of homogeneous substances. Although Dalton did not formulate this law he assumed the